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Young persons who do not go on to university face two main educational choices; 
whether to complete Year 12 and/or whether to undertake a vocational (VET) 
qualification. These two choices are independent. Both early leavers and completers 
may subsequently obtain a VET qualification. However, the parametric models that 
are commonly used to analyse the causal effect of education presume that educational 
attainments form an ordered sequence. This has the effect of restricting the effects 
of educational attainments on earnings. This paper departs from this restrictive 
approach. It estimates the effect of Year 12 completion and VET qualifications on 
early career earnings using both a single and multiple treatment-effect approach. 
By using matching methods to estimate these effects, it also allows for the effects of 
educational qualifications differ between persons. It is found that neither completion 
of Year 12 nor a VET qualification has an effect on early career earnings over and 






attainments	 among	 young	 persons.	The	most	 significant	 development	 has	 been	 the	
increase	in	the	proportion	that	completes	high	school	and	go	on	to	higher	education,	
but	 there	has	also	been	many	developments	affecting	 those	 that	do	not	choose	 this	
path.	There	is	now	a	quite	diverse	post-school	education	and	training	sector	that	offers	
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As	a	consequence	of	these	developments,	at	the	intermediate	level	there	are	
now	 many	 pathways	 from	 school	 to	 work	 (McMillan	 and	 Marks,	 2003).	 Leaving	










alternatives	 are	 provided	 because	what	 suits	 one	 person	 is	 not	 necessarily	 a	 good	







The	 empirical	 research	 into	 the	 relationship	 between	 education	 and	 labour	
market	outcomes	has	paid	only	limited	attention	to	this	diversity.	In	labour	economics,	
the	principal	concern	has	been	with	the	estimation	of	the	causal	effect	of	education	
on	 earnings.	 This	 research	 has	 used	 restrictive	 specifications	 that	 limit	 the	 policy	
relevance	of	the	findings.		Early	studies,	following	the	standard	Mincer	model,	forced	
educational	attainments	into	a	‘years	of	education’	variable	by	translating	vocational	
qualifications	 into	 years	 of	 education	 equivalent.	 	More	 recent	 studies	 have	 used	 a	
more	 flexible	 specification.	 However,	 in	 part	 due	 to	 data	 limitations,	 the	 fiction	
that	 educational	 attainments	 can	 be	 ordered	 in	 an	 ascending	 sequence	 has	 been	











In	contrast	 to	 the	aggregate	measures	used	by	economists,	 research	 into	 the	
1	 Most	 statistical	 collections	 undertaken	 by	 the	 Australian	 Bureau	 of	 Statistics	 only	 records	
persons’	highest	level	of	qualification.	According	to	that	scheme,	any	post-school	qualification	is	
ranked	higher	than	a	school	qualification.		
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school	to	work	transition	has	employed	much	finer	measures	of	education	and	training	
choices.	Because	of	this	finer	detail,	this	research	is	more	attuned	to	policy	issues	and	
has	been	very	helpful	 in	 tracking	 the	 relationships	between	 these	 choices	 and	 early	
labour	market	outcomes	(Lamb,	Dwyer	and	Wyn,	2000;	Lamb	and	McKenzie,	2001;	
and	Marks	 et al.,	 2000).	 This	 research	 agenda	 clearly	 recognises	 the	 diversity,	 and	
has	contributed	much	to	our	knowledge	of	how	well	a	particular	alternative	works	for	





The	 aim	 of	 this	 paper	 is	 to	 contribute	 to	 our	 understanding	 of	 the	merits	
of	alternative	pathways.	More	specifically,	 the	paper	 focuses	on	 the	effect	Year	12	
completion	 and	 vocational	 qualifications	 on	 the	 early	 career	 earnings	 of	 young	
persons	who	do	not	go	on	 to	university.	 In	contrast	 to	previous	studies	we	use	 the	




matching	 rather	 than	parametric	models	 to	 allow	 for	heterogeneous	effects,	 rather	
than	using	a	parametric	model.					
	







completion	 rate	 reached	 a	peak	of	 just	 over	 70	per	 cent	 in	1991	 and	has	 remained	









One	of	 the	 factors	 that	drove	 the	 large	 increase	 in	 the	completion	 rate	was	
the	 state	 of	 the	 youth	 labour	market.	During	 the	 eighties,	 full-time	 jobs	 for	 youth	
decreased	dramatically	and	school	leavers	faced	significant	problems	in	the	transition	




AUSTRALIAN JOURNAL OF LABOUR ECONOMICS





marginal	 activities	 and	 to	 experience	 longer	 periods	 of	 unemployment,	 and	 more	
reliant	 on	 income	 support.	Furthermore,	 those	 that	 did	find	work,	 obtained	 jobs	 in	
narrow	range	of	lower	skilled	jobs.	
Given	the	trend	in	completion	rate	and	experience	of	the	early	school	leavers	
during	 the	 1980	 and	 early	 90s,	 it	 is	 not	 surprising	 that	 public	 policy	 became	 very	





But	 this	 quest	 towards	 universal	 completion	 of	Year	 12	was	 not	 sustained.	
Contrary	to	the	policy	drive	and	expectations,	the	completion	rate	remained	relatively	
constant	 and	 the	 youth	 labour	market	 improved.	 In	 respect	 of	 early	 leavers	 in	 the	
mid-nineties,	Marks	(2006)	noted	 that	many	made	a	 relatively	successful	 transition	
to	work.	While	the	relative	importance	of	apprenticeship	as	the	path	from	school	to	
work	for	early	leavers	has	declined,	other	forms	of	VET	have	taken	its	place	(Lamb,	
Dwyer	 and	Wyn,	 2000).	More	 recently,	 traineeships	 have	 opened	 up	 an	 additional	
pathway	(Ball	and	Lamb,	2001).	Thus	about	40	per	cent	of	early	leavers	participate	in	
some	vocational	education	and	training.		In	combination	with	more	favourable	labour	











goes	 on,	 the	 completers	may	well	 catch	 up	with	 and	 eventually	 overtake	 the	 early	
leavers.	 It	 remains	 the	 case,	 however,	 that	 the	 recent	 early	 leavers	 do	much	 better	
than	they	used	to.	The	change	in	fortune	can	be	illustrated	by	the	earnings	of	young	
people	 according	 to	 school	 completion	 status.	 In	 the	 late	 eighties	 to	mid-nineties,	
the	hourly	earnings	of	completers	were	four	to	six	per	cent	higher	than	for	the	early	
leavers	 after	 controlling	 for	differences	 in	 individual	 characteristics.	 	According	 to	
the	 raw	 data	 used	 here,	 relating	 to	 the	 period	 1999-2004,	 this	 situation	 appears	 to	
have	been	reversed.	The	weekly	full-time	earnings	of	the	early	leavers	exceed	those	
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specification	 ranks	 a	VET	 qualification	 relative	 to	 schooling.	 Either	 specification	 a 
priori	restricts	the	effect	of	one	educational	attainment	relative	to	the	other.		
To	avoid	such	restrictions	and	to	explicitly	recognise	that	completion	of	Year	
12	 and	 a	 VET	 qualification	 are	 non-sequential,	 the	 treatment-effect	 framework	 is	
a	more	 appropriate	method.	That	 is,	 completing	Year	 12	or	 a	VET	qualification	 is	
taken	to	be	the	treatment	and	the	effect	of	this	treatment	on	an	outcome	is	compared	
to	 the	alternative	 treatment	 (or	non-treatment)	of	 leaving	early	or	not	 completing	a	
VET	qualification.	To	limit	 the	analysis	 to	schooling	and	VET,	we	exclude	persons	
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distribution	 of	 outcomes	 for	 treated,	 had	 they	 not	 been	 treated,	 is	 the	 same	 as	 the	
observed	distribution	for	the	non-treated.	That	is,	matching	balances	the	distribution	





This	 means	 that	 the	 observed	 outcome	 for	 the	 non-treated	 can	 be	 used	 as	 the	
counterfactual	for	the	treated	(and	vice	versa).		
In	 addition,	 for	 matching	 to	 have	 any	 empirical	 content	 X	 must	 not	 be	 a	
perfect	 predictor	 of	 treatment	 status.	 This	 assumption,	 usually	 called	 the	 common	
support	 or	 overlap	 assumption,	 ensures	 all	 treated	 have	 a	 counterpart	 in	 the	 non-
treated	population	and	vice	versa.			
Most	empirical	analysis	has	been	concerned	with	the	ATT;	here	the	average	
























to	do	VET	partly	based	on	 the	observed	outcomes.	 If	 that	 is	 the	case	 the	 fact	 that	
the	observed	outcomes	might	be	affected	by	VET	does	not	invalidate	the	conditional	















We	now	explicitly	 recognise	 that	young	persons	 can	undertake	one	or	both	of	 two	
treatments	–	completing	Year	12	and	undertaking	a	VET	qualification.	If	the	treatment	
status	in	the	two	treatments	are	denoted	by	S	and	V	respectively,	S,V={0,1)	there	are	
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Using	m	and	l	as	running	indices	for	the	four	cases,	i.e.	m,l=(0,0),(s,0),	(0,v),	(s,v)	we	


















treatment	 case.	 An	 alternative	 would	 be	 to	 estimate	 this	 same	 effect	 for	 those	
participating	in	either	treatment	m	or	treatment	l.			
	The	 identification	conditions	 for	mutually	exclusive	multiple	 treatments	are	






independence	 assumption	 implies	 that	 matched	 individuals	 must	 be	 identical	 with	
respect	to	all	confounding	variables	X,	i.e.	with	respect	to	all	variables	that	influenced	
the	 selection	 into	 treatment	 and	 the	 potential	 outcomes.	 With	 multiple	 treatments,	
however,	a	stronger	assumption	is	required;	that	the	assignment	to	the	second	treatment	
is	 independent	of	 the	potential	outcome	of	 the	first	 treatment	 (Lechner	and	Miguel,	











	 It	 is	difficult	 to	argue	 that	 intermediate	outcomes	play	no	role	 in	 the	VET	
decision.	What	can	be	argued	is	that	the	dependence	may	be	weak,	and	is	not	easily	
captured	by	observable	variables.	 In	 the	case	at	hand,	whether	a	 school	 leaver	gets	
249
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a	job	shortly	after	 leaving	is	a	potential	 intermediate	outcome	is	 likely	to	influence	
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makes	matching	 a	more	 attractive	 estimator	 as	 it	 is	 possible	 to	 find	 good	matches	
even	for	those	in	the	tails	of	the	propensity	score	distribution.	Generally	speaking	the	
covariates	have	 the	opposite	 effect	 on	 the	probability	of	 a	VET	qualification.	Self-
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using	 the	 three	 closest	 neighbours	with	 replacement.4	 The	most	 obvious	 drawback	
with	 this	 method	 is	 that	 the	 closest	 neighbour	 might	 not	 be	 very	 close.	 As	 noted	
above,	however,	this	did	not	seem	to	be	a	major	concern.	Furthermore,	there	was	no	
need	to	impose	a	common	support	as	this	requirement	was	automatically	satisfied	by	
the	matching	 process.	Although	 the	 treated	 and	 non-treated	 groups	 differ	 in	many	























Table 1 - Summary of the Distribution of the Standardised Absolute Bias 
Before and After Matching (Wave 7)
Treatment Quartile Before Matching After Matching
Males	
Year	12	completion	 25%		 9.02		 0.28	
	 50%		 14.80		 1.41	
	 75%		 35.22		 4.22	
VET	qualification		 25%		 4.13		 1.57	
	 50%		 11.07		 2.49	
	 75%		 16.90		 4.31	
Females	
Year	12	completion		 25%		 11.55		 0.21	
	 50%		 18.35		 1.03	
	 75%		 40.05		 3.85	
VET	qualification		 25%		 7.45		 1.84	
	 50%		 15.24		 3.05	
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that	 drive	 the	decision	 to	undertake	 a	higher	 level	 qualification.	 It	 is	 still	 the	 case,	
however,	that	the	even	for	VET	the	remaining	bias	is	still	within	an	acceptable	limit	
for	most	of	the	covariates.5						
Another	 test	of	balance	 is	 to	compare	 the	fit	of	 the	propensity	score	model	
before	and	after	matching	(Sianesi,	2004).	In	table	2	the	pseudo-R2	before	matching	
indicates	 how	 well	 the	 covariates	 explain	 the	 treatment	 probabilities.	 When	 the	
propensity	score	model	is	re-estimated	from	the	matched	samples,	the	pseudo-R2	is	
much	lower	as	most	of	the	systematic	differences	in	the	covariates	of	the	two	groups	
have	 been	 removed	 by	 matching.	 More	 formally,	 before	 matching	 the	 covariates	
are	 jointly	 significant,	 but	 when	 re-estimated	 using	 only	 the	matched	 controls	 the	
likelihood	tests	reject	their	joint	significance.	
	
Table 2 - Fit and Joint Significance of Covariates in the Estimation of the 
Propensity Score Before and After Matching (Males, Wave 7) 
   Likelihood Ratio 
Treatment Sample Pseudo R2 (Chi2 (24))  P>Chi2 
Males	
Year	12	 Before	matching	 0.148	 91.3	 0.000	
	 Matched	 0.021	 15.8	 0.895	
VET	 Before	matching	 0.095	 69.7	 0.000	
	 Matched	 0.031	 27.9	 0.264	
Females	
Year	12	 Before	matching	 0.182	 121.2	 0.000	
	 Matched	 0.015	 11.5	 0.985	
VET	 Before	matching		 0.110	 60.3	 0.000	






























Table 3 - Estimates of the Effect of Completing Year 12; Single Treatment 
Model   
	
Males:	Log	weekly	earnings	(full-time	only)		
 Unmatched Matched 
Wave  ATT ATU 
5	 -0.002	 0.038	 0.003	
6		 -0.137*		 -0.099*		 -0.161*	
7		 -0.099*		 -0.093*		 -0.157*	
8		 -0.113*		 -0.131*		 -0.150*	
9		 -0.069*		 -0.074*		 -0.069*	
10		 -0.035		 -0.025		 -0.043	
Males:	Log	hourly	earnings	(all	persons	with	positive	earnings)		
 Unmatched Matched 
Wave  ATT ATU 
5	 0.102*		 0.094*		 0.059*	
6		 -0028		 -0.042		 -0.088*	
7		 -0.017		 0.022		 -.092	
8		 -0.041		 -0.068		 -0.065	
9		 -0.024		 -0.034		 -0.052	
10		 0.009		 0.065		 -0.065	
Females:	Log	weekly	earnings	(full-time	only)	
 Unmatched Matched 
Wave  ATT ATU 
5	 -0.026		 -0.059		 0.022	
6		 -0.045*		 -0.057*		 -0.046	
7		 0.020		 0.002		 0.002	
8		 0.007		 0.045		 -0.025	
9		 0.064		 0.103		 0.044	
10		 -0.017		 -0.058		 -0.045	
Females:	Log	hourly	earnings		
 Unmatched Matched 
Wave  ATT ATU 
5	 0.046*		 0.007		 0.032	
6		 -0.029		 -0.025		 -0.059	
7		 0.027		 -0.000		 0.045	
8		 0.065*		 0.080		 0.031	
9		 0.055		 0.096		 0.009	
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experience	 (or	 observed	 experience)	 constant,	 the	 effect	 of	 completing	 Year	 12	 is	
here	 compared	 with	 the	 non-treatment	 outcome.	 This	 typically	 entails	 additional	




of	Year	 12	 increases	 earnings	 by	 about	 10	 per	 cent	 (holding	 experience	 constant).	






like	 schooling,	 a	VET	qualification	has	no	 real	 effect	on	early	 career	 earnings.	As	
above,	this	finding	should	of	course	be	qualified	by	the	large	variability	of	earnings	
that	 preclude	 strong	 results.	 The	 standard	 errors	 of	 the	 estimated	 effect	 are	 of	 the	
order	 of	 0.03	 meaning	 that	 none	 of	 the	 estimates	 are	 significantly	 different	 from	
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Table 4 - Estimates of the Effect of Undertaking a VET Qualification; Single 
Treatment Model  
Males:	Log	weekly	earnings	(full-time	only)		
 Unmatched Matched 
Wave  ATT ATU 
7		 0.068		 0.043		 0.041	
8		 0.029		 0.019		 0.013	
9		 0.021		 0.021		 0.017	
10		 -0.017		 0.002		 -0.005	
Males:	Log	hourly	earnings	(all	persons	with	positive	earnings)		
 Unmatched Matched 
Wave  ATT ATU 
7		 0.039		 0.052		 0.038	
8		 0.034		 0.035		 0.048	
9		 0.026		 0.044		 0.029	
10		 0.009		 0.015		 0.010	
Females:	Log	weekly	earnings	(full-time	only)		
 Unmatched Matched 
Wave  ATT ATU 
7		 0.043		 -0.022		 -0.058	
8		 0.009		 -0.006		 0.010	
9		 -0.070		 -0.053		 -0.104	
10		 -0.014		 0.020		 0.030	
Females:	Log	hourly	earnings		
 Unmatched Matched 
Wave  ATT ATU 
7		 -0.023		 -0.019		 -0.016	
8		 0.014		 0.032		 0.039	
9		 -0.025		 0.006		 -0.038	
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Table 5 - Estimates of the Average Treatment Effects of the Treated for 
Treatment m Relative to Treatment l (ATTm,l); Wave 10 Outcomes Only 
Males:	Log	Weekly	Earnings	
 Treatment l 
Treatment m  (0,0)  (s,0)  (0,v)  (s,v)
(0,0)		 -	
(s,0)		 -0.044		 -	
(0,v)		 0.005		 0.076		 -	
(s,v)		 -0.104		 -0.004		 -0.071		 -	
Males:	Log	Hourly	Earnings		
 Treatment l 
Treatment m  (0,0)  (s,0)  (0,v)  (s,v)
(0,0)		 -	
(s,0)		 0.028		 -	
(0,v)		 0.025		 0.050		 -	
(s,v)		 0.032		 -0.004		 0.065		 -	
Females:	Log	Weekly	Earnings	
 Treatment l 
Treatment m  (0,0)  (s,0)  (0,v)  (s,v)
(0,0)		 -	
(s,0)		 -0.008		 -	
(0,v)		 -0.032		 0.036		 -	
(s,v)		 -0.032		 0.065		 -0.076		 -	
Females:	Log	Hourly	Earnings	
 Treatment l 
Treatment m  (0,0)  (s,0)  (0,v)  (s,v)
(0,0)		 -	
(s,0)		 -0.074		 -	
(0,v)		 -0.024		 0.019		 -	
(s,v)		 -0.090		 -0.013		 0.030		 -	
Table	5	reports	the	estimates	for	Wave	10	outcomes	only	as	using	the	outcome	
from	earlier	waves	give	similar	results.	The	first	column	contains	the	estimates	of	the	





















Since	 the	 sample	 sizes	 in	 table	5	 are	much	 smaller	 than	 in	 tables	3	 and	4,	
the	standard	errors	are	corresponding	larger	(of	the	order	of	0.06).	Thus	none	of	the	












significance	aside,	no	 treatment	has	 a	 large	 effect	 relative	 to	 another	 treatment.	As	
before,	the	important	proviso	is	that	this	applies	to	young	persons	only.			
		




education	and	earnings	come	 from	cross	 section	data	 sets	 that	contain	 information	




To	 account	 for	 this	 apparent	 difference,	we	 first	 note	 that	 the	 raw	 data	 on	
earnings	 from	 a	 longitudinal	 survey	 of	 school	 cohort	 are	 broadly	 compatible	with	
earnings	in	other	data	sets.	Figures	1	and	2	plot	the	smoothed	age-earnings	profiles	
according	 to	 school	 completion	 and	 VET	 qualification	 using	 data	 from	 HILDA.	
According	to	these	profiles,	there	is	no	real	difference	in	earnings	between	persons	
of	 the	 same	 age	 but	 with	 different	 educational	 attainments	 until	 the	 mid-	 or	 late	
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Figure 1 - Age-earnings Profiles by Year 12 Completion 
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There	 are	 two	 problems	 with	 this	 result.	 The	 first	 is	 that	 the	 theoretical	
explanation	 is	 problematic.	Human	capital	 theory	 explains	 the	 age-earnings	profile	
as	 being	 the	 outcome	 of	 two	 factors;	 investments	 in	 education	 prior	 to	 entering	































6	 The	 exhaustive	 study	 of	 the	 specification	 of	 the	 age-earnings	 profile	 in	 Australia,	 Borland	
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School completions status. Completers	of	a	Year	12	are	defined	as	persons	who	








Covariates Used in the Analysis 
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Language used at home classified	as	being	English	or	other	language.	
	
Parents’ country of birth. Father’s	country	of	birth	being	Australia,	other	English	
speaking	countries	and	non-English	speaking	countries.	
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